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20 & 29,000 

10 s 10,000 m 

0 2 0 S! 

o m o m 

39.000 SI 

11,700 a 

1. Q°Hi- SA1IAi(£2)_1S 2.±JI3£J8 S88N 

AifiMS 3.?ias_ie 
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£ 7l* S.igSj ^ftiW, 3^ 3. 

£ ZL^£L(Grid) a=fe wfl#(Baffle)* ^*}» ^^^^-^ ^3. ^ 

^(Radicals)* 7l* ^M^l-IL, *1}2^ 7}iS HF7>i# a>-8-S><>1 ^ 

*§^-i- W 7]* S^Sl >fl7l*>JL, ^ $1H3] ^ 
£ 3 
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#ej-^.>«- ol-g-t!: 5.^*1 3 ^ {APPARATUS AND METHOD FOR DRY 

SURFACE CLEANING USING PLASM} 



£ 5a W S. 5e^ ^3 ^ ^HH ^^^^ 7 1 

51 6a ^ £ 6bfe S3. 411* M"^^ SEM 51. 



oV£3l TFTCThin Film Transistor: °}*\ TFT5r %l^)LCD(Liquid Crystal 
Display: °1*> LCD^ ^ 4*<HH ^7]^ ^7} ^ 
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^.a^sf ^§7l^ 7 r <£ ^Va^Knative oxide) <>l>4 ^^HMH 

S.'JHI ^^-5. (damaged layer) £-tr 

<8> <^«]r^ TFT LCD, FPDCFlat Panel Display) -f-^ ^sjS. 

^71 ^wfl^-g-^ (metal izationH ^JL*}^ , °1» ^SJH^r ^ 

^^H^r. ^H^H^ #^^>(plasma)l- <>1 

-g-tb £^^(dry etch)<Hl £]*r ^^H, o}nfl sbm^o. tg^ 

«Hr ^ ^ spM 14^1, £^3" ^ 

(damaged layer )°1 ^^s]^ , 5&th ^tr ^r-g-^ 7>il-S^E^ *flem # 

s|t}. oj&ltr ^ A o v # ^ -S-^l-^^r contac t resistance)^ #7>M- 

leakage current) ^7> ^ ^Hf^l ^^Sl^^^^l^^rSa 
7) ttfl-g-oi}, te^cHH^ Sir o}m. ^ 

2\ *V±.Q ^>-§-*H ^^s)^ ^V^l -t>^r ^"(native oxide layer)°l ^fl^l 
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1020010079425 #^ 2002/1/17 

<9> at}-, iHjS- ^^17} Sjfetl], ^el^ £^^1 ^4 

^<HH -M~§-*Rr H 2 0 2 , H 2 S0 4 ^ ^r(DI) ^^-g-^^f o>-g-*H # 
SHq-o] ^^£]7l5L ^ ^uL, £ 

7]^ M-SiTfl s}^ f- ^£^1 SEfe TFT LCD 33.^ ^H3* ^ 

<io> ^e^l^ ^333. #^M1^ ^«.<^ ^>7i^i ^ 

(self-aligned contact: o]*> SACe} W) *fl-g-o] <ya>sj-5]al 5&tf. 

££ SAC ^zf ^*<HH^ °l-?-<H*l ^3" 

(etch stopper)#°l ^sjTfl ZLofl 4^ ^zf ^ ^ 

-fTfl s]^ ^(short) ^ Sicf. 

<n> stt, ^* ^r^l 7l^ i^o] ^ ^-f^lH, TflolH 

SEfe ^4*13 *fl2:-g-<2] #E)^^§- ojq- tifl^ S ^o] ^^7> & 

<12> ^-fofl nj-^i^, S}-^ TflojE ^^-om- tijE 5}o}(bit line HI 

^l-(metal)* ^>-§-^7fl sq^-fl, -^4^1 ^M-Tfl ^4. oj 

nflH nll^ ui ttfigo} ^cg # ^^. *fl7^oJ: ^, ^zj-^ ^£o| SL<* 

#lH) ^-S-SM -§-°l*M] ^T^l gO £S Jl#£ 
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1020010079425 M < U^\- 2002/1/17 

<13> £ l£- ^efl^ ^} 7m^9l 1-^(10), 7><i^ 

^(20), 7l#(30), 7)^^(40), ##-§-^#^(50), #7] ^£Iifl£] 
-§-^(60), Ir^Vo] -R-<*m(70, 80) f-§: ^IW. ^^^r "oM 

s>7l ^ej^-S^oll ^fif *l-§-*Rr l:^-§r *§^«H XJ-dt* A}-;^ 

7if-_°S*) 7fo§ a^oVo} #*lSKr M o v ^S l-^-Ei^l# °l-g-SH 

#^7l* °}^°] ^&g.&°\] ^^5>JL #7l «r^°)) 7HM 

iflo) xfl«-^o)l <g^ej^ fe 7 l^.cq S1 gofl 1§A^ a o >Jt ^-*}-^ O. 

aflT^t}. Ji^ 7Hlfb -?^£r 1999VS 7^ 5<H ^7fl^ ^^JS. 
^-1999-0050477 C^^s}-^ ^-§- #*]*}tt 7)^- aflS^ ^ *J-*]H1 ?1W 

<15> 3E^r, a^^e]# 7>sqAj (UV )ji|. ^^(03)# ^V-g-SHr ^ ^ # 

°1 ^-^-5. ^T^fe y o V ^°)4- °1 w <^£- 

^ #3j- *1 ^ ^m^l ^Bl7l nfl^-cfl ^ago] ^o^cHr ojcf. 

7>i -B-^^OO)^ H 2 ^ N 2 # -fr'SH** (100)^^-1 #Hf^n># ^ 

^Al^l * A)l27>A--B-<a^-( 110)1- ^ NF 
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3 # -f}-<£H ^olcf. o}^t11 *H ^«1(140)^^ ^^^7l^(120)# 

6-338478^11 7fl^sH &tf. 

<17> ZIBiq- ^7] #5fl 7l^^r NF 3 7}if ^5. Aj-g-s}-^^ o] 7§^- 

#5}-^pH1 ^ ^ ^ ^^^ofl 33 ^^Kr ^ 

Tifl -^z|slxl <£o}o) ^ BPSG HEtt ^S^l ^Sl^r §-^l7> ^ 

<18> ^7}9\- ^ &*\]^-ir £ H^^r 7flo]E 

^SH) 5.^41 71-^^ iE¥ 

<19> ^-tgo) cJ-S. S.^^ ^-g- W ^Sl^- 

Dfl^-f, ^v«.oi] «va^^ -SL'Sl-^-i- alM^M ^ 
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<2i> £ 5E 4€- -^£r ofl 2] ^(epitaxial) ^ *3°IH ^e] 

<22> 5E nf€- ^^-8- ^K^CHSG) ^5}^ ^ ^cHH Sp^o] ^ 

<23> £ ^^o] g: cf^ J^X^ ^ ^m^'i: T 91^ #5}^^ o] 

# i^^sl #*l£r ^ 4M?> 7Hr*> ^71 *^ tfloll , 

^e)^7l« 3*tt*Hr 7]^^; ^7} -«tH vfls ^ ^ ^ 

e^VsM?)^ #^nV IHS^; ^71 ^ vfl, #7] #5}^} ^7} 

^ e^^* 7]# ^A]7l7l ^4^; ^7] #s^> 

sq- ^7) A}o)o\ i^SH ^^H, 42^7}^ ^7} W ^flS. -H- 
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<26> ^^Tflif ^-7] ^ ^ ^r£S -H-Xl i5}±± 7}^m 3 

iWfe ^ °-3L 
<27> $-7] a}3pa.7> 3*13<H ^M", ^§3* SE^b 3li*MN il^-^oj-o] 

^7>^ tifll-(Baffle) 3^ ZL^Il(Grid)«- ^>-g-^ t 5U^§: 

<29> B^aJ^Tfl^. # 7 ] ^ejol^ ^*Kr cf^^ ^e^n}^^^ R 2 SE 

N 2 » i^Kr l^-^7>^# -fi-<y*H #ef^B>« ^*Hr #31; ^7] # 
e}-^}* ^4^>^ ^S. Qt\ ^(radical ^7) ^^7}^o_S, *3M7]fe 
#31; 1-5.^1^^1- i^-SRr *fl 2^^7}if -fi-SJSRr #31* c] °l-¥- 
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<so> h].^^]^ # 7 | 2^7}^ HF, HC1, BC1 3 , HBr ^ C1F 3 ^ 

<3i> ^"71 tMSM £ ^*l&£r -SSJ-^ ^ 

£-*fl«H ^sKr ^Tllfe 7>1^^ vfloflA^ el (anneal ing)s>7^M- 7}- 

A. 

<32> «>^-3l^7fl^ ^"71 ^^^7l^ S.^ ^T^Hr 7^^ 

^ ^IHH ^ e] (annealing)^- ^.S.^ ^-^5. *>cf. 

<33> 33. ti >^^>7fl^ #7] >ge]^7]# ^¥-31 ♦ ^T^fe- ^> 

71 nF^M ^ €*lS^r 7><i^^ iflolH l^eltb 

^^*1 tfl«lH ^-^^(in-situ)S S!^s)tt ^^^s fM}. 

*ti^-; *fl 1^7}^ ^-<y^- ; #^^> ^S^; ^^-fr 7i^ *2M7i 
71 ^^Hf ; 2^^7fi -fr^; ^ ^1 3^7>i -8-<3-¥-# -?«l*Rr #5} 

°l-g"^ S^^Sl ^°fl Sl^H, ^7] ^ vflS 1^^7}if -f)-^} 
^ ^71 #^D> o].g-*>aJ ^-71 lf^7}if Sg^*}^^ 

#31; ^-71 ^ iflS 2^^7}if -fl-^Hr #711; ^ ^ SIM 51 ^ ^ 

^ #71 *fl*l iflS. ^ti] xfl-^^1 Q^^r <U^*\7\} $-x}*\7) 3^^7}it 
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<35> «f^-2]^7im A o v 7l *\] 1^7}^ H 2 3~ N 2 ♦ 5Lf-*Rr A ^91 3* 

<36> 4^1^^^ A o V 7 l o^*-. ^447j44, ZL^xd'S^ 917}*}^ ^ 

£.3. ^cf. 

<38> 43- 4^447)]^ ^-7] *fl 2^7>>^ HF, HC1, BC1 3 , HBr 3E£r C1F 3 # 

44 4#<?1 3* ^ tt4. 
<39> 4^*l*Mlfe, #7] 4^4 ^^€r>7fl -R-4471 ^ tb *fl 3*3 

7>^ H, F, 0 Sfe N ^ 4^ 44 i^Hf ^^jAS 44. 

<4o> oi*> -g- 44^14 4i*H* ^-¥-4 £3^1 £6-8: 4^4°} 4^1 

*1 4^-4 £4. -f^i, 4 5^ ^4 A^ofl ^ ^-7}^o\) 

4 *1 ^ &4:a 444^r ^-f zz. 444 ^3444. 
<4i> £3f ^ 4M <Q ^HHl 4€- #4^4 44 444 4 
oifUL^M* #4^41- a]~§-4 444^3* 34 444 ^£0)4. £a) 
£ 44 4-S-447} 7B?4 *»tH(i40) 444 444 71434^(160)4 4 
3^714(180)1- ts]^, N 2 £^ H 2 Hfe ^11-^ ^^-7>^l- 4 1^7}^ 4 
^(130)5. ^44. °H, N 2 SEfe H 2 S^r °ll-4 ^^ 7 >^ #4^4 
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1020010079425 #^ ^*> : 2002/1/17 

^ tt*|-I- 7fl^<H7>^S ^-§-W. °1 °H , u>ol oja. Ef 

(Microwave Source Module)(110)4 #e}^^ «=>fl#el ?fl^B] (120)# 7V**M #4 
^*>« ^MH^, *fl 2^7 r i ^-^^-(190)1- *«fl HF7>i» o] 
«fl, HF #^S(Fluorine)» ^-ft-tr «3.*Q*ldi, HC1 , BC1 3 , HBr SE^r 
CIF3 ^ fe^l^i ^£ *fl 2?^7}iS. ^f-g-^- *r 5U4. -Cj-^olH ^ 

=1 l-ej-Z:^ 7] ^o_3. Ml^^^ 51^ ^S. ^M^tt o^4«. 

(150 HI ^ ^3^- 7l^(180)<Hl^ tfl^^Tfl ^cf. ^ , 2}^* 

o] ^(140) ^# ^^Hir 7 A-ir «oM^, ?1 

#(180) a^ofl *>7l ^ ^je* -fM<5}£-i=- 

s>fe §lBi(210)# ^«ltbcf. SEtr, SIMsH 43 * ^z]- 

^ 7 r ^SL H, F 7[it ^13^-^ 7>^ -B-^^-(200)# #*fl -8-^*4. °H , ?H=H 
^ 7>^S^r H, F, 0 m S.^}^ 7}^ 7}^3] *^"7>^il- A>-g- 

ir ^ 5U4. 

<43> £ 4fe ^ nf-E ^*HH trj-s. #5r^> ^zj- 

#e)-^p>» ^r^Al 7] 7l ^3fl rf sHN« ^^H^Cr^ s»H1 #7l 4°l3.S ^1^1 
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£ 5a £ 5e^ £ °^ ^ A HH1 4€- * r S*W|^ ^ 7 1 

#(40) ^>€^#(4D* ^ M **HI£*(41)* 

-^^H ^^»* Wit ^« M-H}^^-. °H, ^ <g^s] ^-7] ^ 

Bj§ 71^(40) 5.3 °1 *\^*\ 4r#=M ^#(42)ol ^sqjL ^ 7 >^- V 
^.nV ( 43)ol ^^-g- - o^. olnfl, ^^^(43) * ^#(2)^r 

oHAi, £ 5b^ H 2) N 2 7Vi« °l-g-*r #^"r ^ ^1 2^^7}iS HF7>i 

# ol-g-^ ^2>fe 7.><a^^(43) >8-M N x H y F z #^^nv(44) HL^r 

* *8^tr ^"Bfll- M-ef^cf. oH, #B^}# ^ 4*>7] W = (gride) £ 
tifl#(baffle)* ^H^TlM- ^fr^* «2r^> ^ 

(radical) 1 ?!: 5.^1 *5L^r 
3> 51 5cfe el (annealing) *H *3H^(44)* 4^ ^» M^W. 

(43) ^ N 2 0, 0, F, HF, NH 3 , SiF 4 ^ MS- ^7l sH # 

(UV)^S 3^ ^^^(IR)^Hl- >M"g-^: ^51 Slcf. 

7> £ 5dfe #7) 7>^^V^(43)^1 ^ SU 5.3<>1 

(Hydrophobic Clean Surface) M-^r^^r- 
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<U ^*HH *Ulfl-3. £##(42)-|- ^flTltb #31* M-^-W- 

oH, £#^(42)£ HF/H 2 , HF/0 2 , NF 3 /0 2 , SF 6 /0 2 ^ CF 4 /0 2 # 

e] £ E #e}-^># °l-g-*H SI^. at!-, NF3. CF 4 , C 2 

F 2 ^ 7}^ 0 2 , C0 2 , N0 2 , N 2 0, N 2 ^ Xe, Ar ^ «1*# 7>i« 3^*1 

sm. M* <i#* fl« *W = 
5L^Rr *3 *1 ^s]^ ^7^ ^-f 6 ^ HC1, 

CIF3 ^ CI* ilHKr #5+^p>l- oi-g-^ it} Jl^^. 

°M S.^ A 2 ^^7fiS £ HF# A>-g-e>^-a; #efl 

01 t^F 3 -i- AV-g-sl-^-ir ^-f^ Hi MS.*?, ^zMCEtch Rate), 7l* ^ 

5L(Roughness), « A3 ^ ^olH 37fl 7fl^^# * fli*. 
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Items 


HF 


NF3 


Reference 


Etch Rate 
( A/min) 


42 


30 




Selectivity of 
Oxide to Nitride 
(or Si-sub) 


> 8 


> 6 




Si Surface 
Roughness 
(RMS:nm) 


0.2803 


0.3623 


0.1043 


Metal 
Contaminat 
ion 

(/cm 3 ) 


Al 


7.91 E+10 


4.38E+12 


3.44E+09 


Cr 


1 . fytrruy 




1 79E+09 


Fe 


3.98E+10 


1.43E+11 


1 .66E+09 


Ni 


1 .60E+09 


9.61 E+09 


1 .60E+09 


Cu 


2.05E+1 1 


1.65E+11 


1 .47E+09 



£ 6a % 5L 6bfe ^ ILS-^^r M-B^flfe H^^, £ 6a^ & 

2}.nV ^ ^-Efll- q-Ej-lfljI, £ 6b ^ 60S: ^ ^ ^ 

^Bflf- uj-Bj-q]^ ^ o.^., ^(Critical Dimension) ^Sj- ^ 7^ ^ €■ 

-M*HH 3* 3J°1 °>M^ ^t 1 ^^ 
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<53> M^ofl it|-5^ 711 "IS ^^°fl S^^l 

<54 > ^<^n| +\^Jf- ^#5]^ Aj^-g- i^^l ^^5)^ ^V^^ £fe 

Aj-^nV g ^*Hr ^^S-^ 

< 5 5> ^m-^* *|zj-«- «fl ^# ^i^$h ^*fl*Kr 

<56> oflsl^^(epitaxial) ^#^H*1 ^3^£^ ^ 

A>^o. °n*i^ ^ 

<57> «v^^ ( hsg) <fiB^*8>8*34W *H^*1 ^^a^ ^^av^ov ^ 

<58> lEtt, ^ *IM*I ^ * 7>i# -fr^A^ 

jz. <^*>7fi *3 *fl ^ (Uniformity)* *r $1^. 
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^^-i- ^l^*>7l #e|-^>« °l-8-t»- 

#71 #sk v #^1 ^#*Kr 

^ *fl7l*Kr #711; 

aV 7 i ^51^71^ £#^# ^]7l^ #7fl# 3L^H °l-¥-<H*m 

[^^8- 2] 

#5^nH}^#*H h 2 Hl^r N 2 # £#*Rr *fl 1^^7}if -n-^^H *^ D > 
a o V 7] ^S. t^^M: #71 ^5l^7l^ S *^1 71 # 

741; 

2^^7>^# #711-1- 3 if-*H 
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3] 

HF, HC1, BC1 3) HBr C1F 3 # *W °l A o Vo J 3* ^ «H=- 

I^T 1 * 4] 

[^T 1 * 5] 

6] 

A] 1*M ^71 ^s^7l# £^ TflT^Rr #31^ 
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7] 

^1 6 ^-ofl flo^, #7] #^JeL# 5L^*r 7}^ HF/H 2 , HF/0 2 , NF3/O 
2 , SF 6 /0 2 Sife CF 4 /0 2 * *W- 3* ^ «^>lr °1* 



l^T^ 8] 



9] 
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11] 

^ ^ -B-*l» 7fle^o]7>>i7> -B-^SJ^- 1^^7f^ -f*-<3-?-; #5}-^} ^-Ag 

efc]^^. 71^ ^O.^. -f-^1^71 ^tb 2^7}^ -fj-Oj-SjL; g 

-f^S)^ 3^7}^ ■fr'S^Sr ^H]^ ^*\3)£_ 7\]2,m fl* #e)-Sn>^. o) 

#7] ^B}^} °]-g-*H a o V 7 ] ^ l^.^ 7 >^# #^Pf3}-^^ <=f 

31; 
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12] 

13] 

11%H1 9X°\*\, ^-71 *fl 2^7]-^ 

14] 

11-^-^1 91°]*], ^7} A 2^7\^ 
HF, HC1, BC1 3 , HBr I£*r C1F 3 ^ ^ ^ ^.fi-S ^ ^ 

15] 

*fl 11^- 14*J ^ SU^H, ^ vfl^ ^o. <^ 
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16] 

Aj. 7l vflS. t2}^4 ^ 4M» W ^ll^^7>il- -S-^Rr *fll 

^7l -B-<*m ^lll^7}it #Hl-^Pl-2}-Al7l^ #Sl-^P> 

^71 ^ vfl, ^"71 #5}^} -*7l 7l^^ A>°H ^S^, 

£. *^l7l7l fl* 

^ 7 >^# #71 ^ tfls -R-^Kr ^I2^^7>i -R-<g^-; ^ 

^ ^ ^ tfljfcq W *fl3^7> 

A f ^-71 ^ tflS. -R-^Kr ^13^^ 7>^ -R-<a^» ¥«l*Kr 3* ^S^S- *} 
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*n 16^1 sa°H, * 
^ 7>i^-# ^hi*k=- 3* *m 

1- ©l*^ a^^el 



[^T 1 * 191 



20] 

711 16*41 5H«H>H, ^7l ^^7} W£tf<>l ^17>^ ZL5l = <y* *%SL 
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[37* 21] 

all 16%H) 91°]*], ^7} all 1^7>i^ 

H 2 £^ N 2 1- 5L**Hr 7\ ^91 3* ^^SLZ. *m #B^>« °l-8-* 5. 

[37* 22] 

afl 16*4] Sa°H. afl 2^7>^ 

HF, HC1, BC1 3 , HBr Hife C1F 3 f °l*Sl 3* ^$°-3- # 

[37* 23] 

afl 21* afl 22*41 , A ^l ^ vfl^-S] ^o. ^^fl fr*]^ 

7) ^1* afl 3^ 7]-^ 

H, F, 0 £^ N ? ol^ i^-*Rr 53* Sj-fe 

*}» °l-§-* a^alBl *ig. 
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I 



1020010079425 
[5L 3] 

no 




<y*>: 2002/1/17 
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IS. 4] 
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[Si 5b] 

N 2 +H 2 

-m Microwave 

HF 
Radicals 




42 43 

15- 5c] 



Heat Up 
HzO. O, F. HF 
NH3 S1F4 




42 

I Si 5d] 




42 
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